Propranolol cytotoxicity in rat and human lung in vitro.
Propranolol is a lipophilic nonselective beta blocker mainly eliminated via the liver. The specific architectural arrangement of the mammalian lung favors the filtration of so-called pneumophilic drugs out of the blood and retention within the tissue, as shown in particular for amphetamine, amiodarone, imipramine, chlorpromazine, propranolol and local anesthetics. In the current study we tested in vitro the susceptibility of freshly isolated rat type II pneumocytes (RTII), rat alveolar macrophages (RAM), human alveolar macrophages (HAM) and A549 human lung adenocarcinoma cell line (A549) to propranolol (0.001-1 mM). Cytotoxicity was evaluated by changes in membrane integrity (lactate dehydrogenase [LDH] assay) and mitochondrial metabolic activity (reduction of 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide, MTT) after 3-h and 20-h incubation with propranolol. In all tested lung cells, propranolol caused concentration-dependent decreases of MTT reduction and LDH retention in the fraction of attached cells, which was associated with an increase of LDH activity in the medium and in the fraction of non-attached cells. After 3-h incubation, the reduction of MTT was significantly decreased compared with control at > or = 1 x 10(-4) M in HAM, at > or = 5 x 10(-4) M in A549 and significantly decreased of LDH retention in the fraction of attached cells in HAM and in A549 at > or = 5 x 10(-4) M. After 20-h incubation the reduction of MTT was significantly decreased compared with control at > or = 1 x 10(-6) M in RAM, at > or = 5 x 10(-5) M in RTII and HAM and > or = 5 x 10(-4) M in A549. Propranolol caused a significant decrease of LDH retention in the fraction of attached cells (> or = 5 x 10(-5) M, RAM and RTII; > or = 5 x 10(-4) M, HAM and A549). The cytotoxic effect of propranolol in HAM and A549 was more pronounced after prolongation of incubation time (from 3 h to 20 h). These results showed that rat and human lung cells were sensitive to propranolol concentration < or = 1 mM in vitro. We suppose that the damaging action of propranolol on the lungs might be mediated by physicochemical properties of moiety and its pulmonary metabolites.